果樹園における地表徘徊性天敵等有用種のピットフォールトラップ捕獲数に対する各種要因の影響 by 外山 晶敏
（2017 年 12 月 5 日受付・2018 年 7 月 17 日受理）








Pitfall-trap Captures Variation of Ground-dwelling Invertebrate Indicator
Organisms for Environment-preserving Agriculture in Japanese Orchards
Masatoshi TOYAMA＊
Institute of Fruit Tree and Tea Science,
National Agriculture and Food Research Organization (NARO)
Tsukuba, Ibaraki 305-8605, Japan
Summary
Pitfall trapping has been proposed as a method for assessing ground-dwelling invertebrate organisms 
including predators, such as carabid beetles and spiders, in the arable lands of Japan. My goal is to 
correct the influences of sampling programs and other conditions on pitfall trapping results. To this 
end, I analyzed the daily catches of carabid beetles, spiders, and striped earwigs in relation to various 
factors during a study conducted in orchards from May 21 to June 3 and from June 11 to June 18, 
2010. Trapping on successive days had little influence on the daily catches in all groups. On the other 
hand, for some species there were large differences in catches between the two trapping periods, which 
were separated by only eight days. There were significant effects of weather factors (temperature and 
precipitation) on the catches of most species. In addition, the comparisons between fields with different 
undergrowth conditions and between different trapping locations within the same field suggested that 
ground vegetation could largely influence the density and distribution of predators in a field. Based on 
these results, I concluded that it is necessary to design multiple surveys and to set traps throughout 
fields. Furthermore, post-survey evaluations of inherent or unavoidable biases will be necessary for the 
accurate interpretation of trapping results. 
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は最も重要な課題の一つである（Jonsson et al., 2008）．
ゴミムシ類やクモ類を始めとする地表徘徊性捕食
者も，こうした土着天敵相の一画を成す．これらは，
害 虫 や 雑 草 の 抑 制（Kromp, 1999 ; Marc et al., 1999 ; 
Sunderland, 2002 ; Mathews, 2004）， 高 次 捕 食 者 の 餌
（Holland and Luff, 2000; Smeding and Snoo, 2003）とし
てなど，農業に有用な生態的機能を多面的に有すほか，
農法や各種管理技術に対する感受性の高さから環境指




いられる調査手法である（Uetz and Unzicker, 1976; 
Spence and Niemelä, 1994）．本手法は，安価で設置が
容易，特別な訓練を要しない，設置場所を選ばない，捕
獲能力が高い，対象種の範囲が広いなど，調査の実行性




















ないとする指摘も多い（Luff, 1975; Lang, 2000）． 対
象の栄養状態（Greenslade, 1964 ; Uetz and Unzicker, 
1976 ; Raworth and Choi, 2001）， 気 温 な ど の 気 象 要
因（Honěk, 1997; Raworth and Choi, 2001）， 時間（前
原，2004）， ト ラ ッ プ の 形 状（Luff, 1975） や サ イ ズ
（Luff, 1975; Work et al., 2002），屋根の有無や色（Barrs, 
1979），設置環境（Greenslade, 1964; Melbourne, 1999），
殺虫や保存の目的で入れる液体の有無や種類（Schmidt 
et al., 2006），設置日数やトラップ間の間隔など調査の





や方法（e.g. Epstein et al., 2000）に限らない（Kromp, 































リ成木を栽培する 3 圃場（以下，圃場Ⅰ～Ⅲ；約 20 a，













口径 7.5 cm高さ 9.5 cmの透明ポリプロピレン製コップ
を使用し，雨除けとして直径 15 cmのプラスチック鉢皿
を容器の上約 10 cmに設置した．容器内には殺虫目的





べるため，2010 年 5 月 21 日から 6 月 3 日までの 13 日




互いを 5 m以上離し 5 × 2 列の格子状に配置した．
また，圃場Ⅰ及び圃場Ⅱとの比較を目的に，2010 年
6 月 13 日から 6 月 18 日までの 5 日間に 10 個のトラッ
プを圃場Ⅲの樹下に 5 × 2 列の格子状に設置した（以
下，圃場Ⅲ植栽区）．さらに 2010 年 6 月 16 日から 6 月
18 日までの 3 日間，10 個のトラップを圃場Ⅲ草地区中


















halensis（Schaller））， オ オ ハ サ ミ ム シ（Labidura 



























































＝ 90.04，df ＝ 2，<0.0001；ゴモクムシ類 :deviance ＝
60.28，df ＝ 2，p ＜ 0.0001；セアカヒラタゴミムシ：
deviance ＝ 12.46，df ＝ 2，p ＝ 0.0020；オオハサミム
シ：deviance＝ 13.76，df＝ 2，p＝ 0.0010；コモリグモ
類：deviance＝ 7.00，df＝ 2，p＝ 0.0303；サラグモ類：












＝ 13.28，df＝ 1，p＝ 0.0003）は草地区で有意に多かっ
たのに対し，ゴモクムシ類（deviance＝ 8.06，df＝ 1，







coelestis L. Koch）， ヒ ノ マ ル コ モ リ グ モ（Arctosa 
japonica（Simon））， ウ ヅ キ コ モ リ グ モ（Pardosa 













































































































































































































































































































































































































































Fig. 1 Mean daily catches of each taxon in pitfall traps (the total number of fields I and II). The families Lycosidae and 
Linyphiidae are shown without differentiating between species, because of the small number of catches and the 
difficulty in species identification, respectively.
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Table 1. Summary of the results of the generalized linear mixed models for the variation in daily catch in a pitfall trap
Taxon Variable Estimate ± SE Z p
Carabidae Collection date -0.043 ± 0.173 -0.246 0.81
Days after installation 0.014 ± 0.023 0.617 0.54
Rainfall in daytime -0.200 ± 0.139 -1.440 0.15
Rainfall in night 0.154 ± 0.137 1.129 0.26
Mean Temp. in daytime /h -0.023 ± 0.038 -0.593 0.55
Mean Temp. in night /h 0.216 ± 0.045 4.812 <0.001
Amara chalcites Collection date -1.123 ± 0.602 -1.865 0.06
Days after installation 0.024 ± 0.070 0.346 0.73
Rainfall in daytime 0.450 ± 0.621 0.725 0.47
Rainfall in night -0.970 ± 0.862 -1.126 0.26
Mean Temp. in daytime /h 0.308 ± 0.119 2.578 <0.01
Mean Temp. in night /h -0.075 ± 0.136 -0.554 0.58
Anisodactylus punctatipennis Collection date -1.303 ± 0.447 -2.917 <0.01
Days after installation 0.060 ± 0.058 1.030 0.30
Rainfall in daytime -1.859 ± 0.807 -2.303 0.02
Rainfall in night -0.212 ± 0.515 -0.412 0.68
Mean Temp. in daytime /h -0.056 ± 0.112 -0.496 0.62
Mean Temp. in night /h 0.342 ± 0.118 2.909 <0.01
Dolichus halensis Collection date 1.503 ± 0.621 2.419 0.02
Days after installation 0.126 ± 0.081 1.549 0.12
Rainfall in daytime 0.367 ± 0.313 1.172 0.24
Rainfall in night 0.520 ± 0.294 1.766 0.08
Mean Temp. in daytime /h -0.154 ± 0.095 -1.623 0.11
Mean Temp. in night /h 0.345 ± 0.136 2.544 0.01
Labidura riparia japonica Collection date 1.790 ± 0.303 5.902 <0.001
Days after installation 0.034 ± 0.030 1.141 0.25
Rainfall in daytime -0.114 ± 0.230 -0.495 0.62
Rainfall in night -0.110 ± 0.201 -0.547 0.59
Mean Temp. in daytime /h 0.002 ± 0.055 0.041 0.97
Mean Temp. in night /h 0.100 ± 0.071 1.399 0.16
Lycosidae Collection date -0.050 ± 0.504 -0.099 0.92
Days after installation 0.045 ± 0.062 0.716 0.47
Rainfall in daytime 0.152 ± 0.372 0.410 0.68
Rainfall in night 0.283 ± 0.388 0.730 0.47
Mean Temp. in daytime /h 0.154 ± 0.112 1.373 0.17
Mean Temp. in night /h 0.119 ± 0.126 0.945 0.35
Linyphiidae Collection date 0.146 ± 0.222 0.656 0.51
Days after installation -0.034 ± 0.024 -1.397 0.16
Rainfall in daytime 0.562 ± 0.202 2.780 <0.01
Rainfall in night -0.684 ± 0.269 -2.541 0.01
Mean Temp. in daytime /h 0.289 ± 0.040 7.291 <0.001
Mean Temp. in night /h -0.322 ± 0.057 -5.655 <0.001
















































































































Fig. 2 Comparisons of the mean daily catches (± SE) in 
pitfall traps between fields I, and II, and III for each 
taxon. Different lowercase letters denote significant 
differences (estimated using the Tukey’s multiple-
range test at P < 0.05, after the LR test in GLMM).
Fig. 3 Comparisons of the mean daily catches in pitfall 
traps between locations with different ground cover 
conditions in field E. NS denotes no-significant 
differences (estimated using the LR test in GLMM 
at P < 0.05, after the likelihood ratio test).





























































Table 2. Total numbers of individuals captured at each trap position (Trap ID) in fields I (ID: 1~10) and II (ID: 11~20) 
throughout the study period (5/21~6/3, and 6/11~6/18).
Trap ID
Taxon 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Mean ± SD
Coleoptera
  A. chalcites 0 3 3 1 0 1 2 0 1 0 1 1 2 4 2 3 0 1 5 0 1.5 ± 1.5
  A. punctatipennis 1 0 1 0 0 3 0 1 2 2 1 5 7 2 5 1 3 5 6 3 2.4 ± 2.2
  D. halensis 5 6 9 1 2 4 0 2 3 1 2 0 0 1 0 2 7 2 4 0 2.6 ± 2.6
Dermaptera
  L. riparia japonica 3 8 6 2 1 15 11 8 22 4 10 10 16 14 15 11 14 12 8 14 10.2 ± 5.3
Araneae
  Lycosidae 7 1 3 2 1 4 5 0 1 1 2 1 1 3 3 0 1 0 2 3 2.1 ± 1.8
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